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Abstract
In this research work for the metal fuel fabrication system (38tHM/y), the studies of the
concept of the main process equipments were performed based on the previous studies on the
process design and the quality control system design. In this study the handling equipment
of the products were also designed, according to these designs the handling periods were
evaluated. Consequently the numbers of the equipments were assessed taking into account for
the method of the blending the fuel composition.
(1) Structural concept design of the major equipments, the fuel handling machine and the
gravimetries in the main fabrication process
The structural concept were designed for the fuel composition blending equipment, the
fuel pin assembling equipment, the sodium bonding equipment, the handling equipment for
~ fuel slug palettes, the handling equipment for fuel pins and the gravimetries. |
(2) Re-assessment of the numbers of the equipments taking account of the handling periods
Based on the results of item (1) the periods were evaluated for the fuel slug and pin
handling. Processing time of demolder is short, then the number of it is increased to
two. Three vehicles are also added to transfer the slugs and a heel smoothly.
(3) Design of the buffer storages
The buffer storages among the equipments were designed through the comparison of the
process speed between the equipments taking into account for the handling periods. The
required amount of the structural parts (for example cladding materials) was assessed

for the buffer in the same manner and the amount of the buffer facilities were optimized.

This work was performed by Mitsubishi Heavy Industries, Ltd. in collaboration with Nuclear
Development Corporation under contract with Japan Nuclear Cycle Development Institute.
JNC Liaison :Fuel Fabrication System Group, System Engineering Technology Division,

0-arai Engineering Center

x:Mitsubishi Heavy Industries, Ltd
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6. 7Ot ZXEHEH
6.1 HASLHE
1500MHe SxBMRRL TN O 518 5 NI EA%AMN 2L ABMUET 2 2 LT, -Puaek
VU EEHBEND . ASBERNILEREILC 0 2 BOAS L RAWEAIE Ir. &8 U RUAK
BETHE LD E—VRIRZ Sy 7RERE LT, 4 38t O SBMBEAHEEET 5.
6.2 HEARM

3 TR DR ARESEE % 6.2-1 5% 6.2-T TR T,

200 F (D2 CRUE T~ 24 ORI A UREUE 167 4k (PIBUFL 111, 3 4k, SMAUFIL 55.7 ).
®’TSVrw ML 3.5 THB(£6.2-3)s CNEEVETRS &, FLEHL 55,269 4,200
El. PIERIAEIEC 36,846 47200 H. AMEIEC 18,423 & ,/200 H, #7577 w M, 3,9%
K200 HCH5(£6.2-3)0
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#6.2-1 E4k - FOVERRURZ TEE
SKatkay FIDEY
L’ﬁ;ﬂft/ HVEE |S&HBHVES ASVEE
e
(tHM) (tHM) (g/cm3) | (gHM/cm3)
REIEED 331 0.178 276 49.1 B R G711 14048 |
S ENEID 331 | 0.178 138 24.6 | JS5%R%l | 15.800 ] 14.220
&7 127 ] 0.263 78 205 |
&t | 492 94.2
#6.2-2 BtHN/y 75 ¥ P DEELETRICBIT 5 ERJHkE (ER)
ZoIF |E—ILE| B | &EE | BER | BE BE#%R | 6K
IH MAEE| MW | BB | 23T | ASY |HAHER|BHER| ER
E EE g 2 EE EE

(tHM

(tHM)

(tHM)

R EED 30.1 21.1 18.6 15.8 14.9 20.2 19.8 .
SAREID 15.0 105 9.3 7.9 74 10.1 9.9 9.9
S 15.2 10.7 9.4 8.5 8.0
BIs 17.0 11.9 10.5 8.9 8.4 8.4 8.3 8.3
1 7.3 54.1 47.7 41.1 38.8 38.8 38.0 38.0
% 6.2-3 38tM/y 75 > h OREETRICB 2 EMBBEROS Y FH - ARB - PRE)
B | Baw | BEE | hEm | RER | KEF
HHE BEKk | 255 | 259 | BHER|BRHER]
— 74:§5z % AH | AY 2
RELEE D 79657 79657 | 75196 37598 36846 111.3
S AP 39829 39829 | 37598 18799 18423 55.7
0TS 39829 | 119486 | 112794
#BIS 12956 12956 | 12231 4077 3995 31.5
=+ 172270 | 251927 | 237819 60474 | 59265 198.4
#£6.2-4 BEHIRRE 18w I 518 & h B RTEAE R R (R - 480
B | mEn | hEk | mEw | BER | RERF
HE EEGk | 2545 | 259 |BRMER|BHER| #HR
A AE AH AE A
RENED 95.2 95.2 89.9 44.9 44.0 0.13
S ENED 68.1 68.1 64.3 32.1 315 0.10
i) 117.8 3533 | 3335 '
#IS 41.1 41.1 38.8 12.9 12.7 0.10
1 83.0 121.4 114.6 29.1 28.6 0.10

CED L B/IZBNT. U-Pu-Zr& & DB EE15.609(g/cm3), U-Zr& & DBEE15800(g/cm3)&L T, BHAEL T,

SOEE. EAKICHENABEE AR (LR TORBRBHERAL) L. BHRAH

Ut IV R T LB EME R34S (TO80201) 1 Mpl1-5.3R1.1
DEHBIREIT—HT D,

LRBELT. BRLTUNSA, BBIZIZELL, TOEHIE, LT ORY.
DE—NES BRI, T—LRHBELEARERLEENTLS,

OE—NERETEIHH 2 EERET. BIFROFRRBEERRT HoLISLY. SRAKOHHBEEO

HEETERHBH
-3 OBTEOGsyyRELER

GE2) EBICBLT. B RS HMARE /LS MER/EERBEICARLLSHREFIFOFHER]

PHEEME0 or 45emITRBHEREL TN, HE2 T E—JL RSB AT A HRB RO RS,

E3RBROAFETEL ZORRBHSEAD,

GE 9) : MR 7 VBRI RIS -
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#6.2-5 PRI B 2 HE(S Ty ) OEER LK

U

Pu-UA >y U4 avhk
e FREES #H R FREESE $H R
(ke/y) | $RHR | (wibHM)|  (wit%) | (ke/y) | B4 | (wt%HMD|  (wi%)
TRUhMDPu | 3812 A | 64.94% 63.70% 0] A 0.00%|  0.00%
TRUBFDMA| 107 A 1.82%  1.79% 0] A 0.00%  0.00%
B B

TRU/IMEE 3919 66.76%| 65.49% 0 0.00%|  0.00%
U 1951 33.24%| 32.60%| 28284 100.00%| 89.97%

FEMEEESOE LR
A HI4EEINC-EhF LRI BRI IV ATLD R FR3.1-5TPBINE 1KY, HHRBIZ
Bg%:h%m%ﬁa)zhi‘or%é:th\a choOMB L. £BPu-USVIYMIRBTTHE8EE
P '3-(-‘
Pu-US S whzEENAEE=THEEFRHGEDI-TEEHEI-TATHED (ET—ILFERO )
UAdwMMIgENBEE=0
(THZIZRIA-5DZ Y THROBKENASD)

B HI6EE=SBE THITEHIFBRYF AL RFLIZETAME (F06) I EHXIEELEEED
Bik{b-TobREE-p1 &Y. Pu-U T whiBIZiE, TRU:U=227: LIS EELTULNFETHLERE
T, Pu-UAVTdvbrBIZEENBUEE=23919%1.13/2.27=1951(kg/y)
Ft-. FRFRENMSP-URTUAVTYMIBTTHOUEE=
MERFRMEDI-TEBH (VL)1 =30387-152=30235(ke/y)
FDOS5LPu-US Ty BIZEENBAUERIL, 1951kke/V) THEIM o,
UAvavkthiz&EhBUE R =30235-1951=28284(kg/y)

C zriiCd/BHIEEDELLAICHTH T2 NI ERBRETEOERSXICKRET S, FERF T,
EAREAERI AT H B LSGEBEEITILRELTLS

D HISEEBNEIATALHIREE p20ol (VDG hZr-DBYIRL &Y., FERAFREDIZEENS
ZrA70% A ENEhH LR E,

£ T, HIASEEINC-Brh L & BRI 1IN ATLAD ERFH M1 &31-5IMEINZIZETS
FRFREPOZERBEEIFP)ERALDE.

(S HE RS AT YMIBITT BHZrEE =(4233+273)%0.7=3154(kg/y)

Ff-, LERCLYZI DL ENUA T YNTBITTHEETE

(D) : AT A 7 )V BRSASRERIRR R
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#6.2-6 B HH R MR B B C DB IS (BEHEAEAR)

EH-H|AMER| VAEE P2l | VER |ZER| FPER | KER
jidad a8l G0 | Go | b0 | G0 | (@ | 60 | & il
Pu-UA Tyt ~ 0.06 | 221 113 000 0.07 347 [Mva i BSYIcsEhbTHENEE
= - 000] O, 10.00] 112 0.00 1112 1Ay BRY-EEnsROER
AR - 35.93 0.12 31.39 | 401 0.13 40.07
R4 BREE (MR L - 25.70 0.12 2115 | 287 0.13 2870 |STHEEE 1/ FDIZBENBTRD
BEHRE (TS - 45.00 0.00 5.00 0.00 5000 |E&
7IS - 54.00 0.00 E:00 6.00 0.00 60.00
10.39 004 128 008] 116 0.04 11.59
el 7.43 0.04 | 1.28 612 083 0.04 8.30 |SHERE 1 ELSYIcEETIE—IL1E
13.01 000 000| 1301] 145 0.00 1446 |I2BFhATROER
15.62 000| 000 1562] 174 0.00 17.35
7.62 0.03] 094 6.66 | 085 0.03 8.50
HAM 545 003| 094 449| 061 0.03 6.09 ?gﬁ%: @gégbﬁjﬁg%’&ﬁn@%
+ B 8.26 000 000 8.26] 092 0.00 0175 i“ 7 ~=
11.39 000! o000l 1139] 127 0.00 12.66
He ZE (wiHM)
HM MA P 1] Zr FP
PR L 100.00%|  0.35% 87.35%| 11.15%  0.37%
S 100.00%]  0.48% 82.32% 11.17% o.&ﬁ
WIS 100.00%]  0.00% 100.00%| 11.11%]  0.00%
#I5 100.00%] _0.00% 1100.00% 11.11%]  0.00%
R ﬁtﬁﬁ%ﬁﬁ HMER MAEE Puii UEg ZEEBR FPE:! Ekﬂi R ERRER ERLEHE
” (k (ke) (kg) Eor(ke) EEREke NuFEH @ o ®
SRR l=>u—u»f/::‘JI~ 340 X ] . X X 835
SKuFE Ufdub 10.00 000 000 1000 112 0.00 1 835
1 10.39 004 128 908 116 0.04 1 0.00 837
837 HAMHE 7.59 003 093 663 085 0.03 8.46 0.04 540.97 7.11
@#hu 4.60 000 000 460 000 0.00 460 3.84
BIEZr 0.00 000 000 0.00 090 0.00 0.90 0.75
AHERQ . ] . J
BEO-O)/0®
BEfeE
MR ROMEEE HMER MAER Puiﬁ uEﬁ ZrEE FPER 1&)\%{% DHOLER ERESR ERNLREE
ITBATHE ( (k (k Jor(ke) BERke /SyFER (&) or (¥)
ﬁ& !‘ 3~,;§
SR Pu-Uq T ub 584
INUFE UL Tk 0
eIl 1 0.00 585
585 HABHSE 6.06 0.03 568.54 3.56
iAW 9.40 549
BIEZr 1.45 0.85
BHERQ
BE@-2)/®
M

IS RAREEE HMEE VAEER PuEE UEE ZER FPEE &Aﬁzﬁ
7 r&ﬁk‘tém o) (ke g kg) (ke (

SRR Pu

PoLER SREER FHLEYE

ko) EERKe NoFEH (@ o @

Avay 0
INyFH Ufodyb 746
eIl 1 0.00 338
338  BAMHES® 2.20 6.97 3.78 3.10
wmIv 0.00 000
WxZr 0.00 0.00
BHEEQ
BE(@-0)/®
BEE6ER
&I5 BOREEE PUEE UER ZrEE FPEE BARE HIVMER EREEE FMLERE
IZBATAR ) ) ) BEEKe SvFEH (@ or®
SR
BHHIRRE! 0
INUFE 839
X 0.00 315
315 0.00 9.30 3.36 893 399
0.00 0.00
g 0.00 0.00
& @
REO-2)/0 GE) + MR A 7 )V BER IR TR
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£6.2-6 D
1 EOREFAEEBRENEE1 /Sy FhOPuBIE, LTOFETREL .
(1) EREHDOPUBEEEX Pu-USLVITvr BIZEENEPuEE Sy, LREMALUYFIILRIZEIPuERR2ET D,
2) BAESBHBAEELEDIL. x=y+z (AT YMBEYHAILR11VFRESDOEDLET) DGR
(3) EBEY, y=221kePu)., 2/x=289%+21.20%) [E—)L+BABHK +FREBOFEH=NTHEE]
4) -T. x=y+2z=221+0501x &Y, x=4.428+-(kgPu)
(5) YIVIBTT, x=442kgPu)% 8%, (VYA 2L RDNRDZIPITIZMRBELL=O, YIYETS)
2 BARBFIBELLTO®EY.,
(1) Pu-Uqv Tk, E=ILERYSTT, PUBBERAR TS, (E—LIETLLIShTVENIDETD)
(2) BABKEERYSITT., 442kePuZBA LV EBETPUEREZMIRE TS,
3) U/ dvrERYRITT HMERZBAET S,
@ WRERVERYSTT HMEEZWHIRET S,
(5) WFEZEBRYS T ZIBBEWMRET S,
6) (N~G)DMREBREDBVENDHAL XD PEVNEIZDDIFIZRAT S,
BRZ—B U~V Ty RIS E A -l XIEPu-Uf T vk
3 S ONRARIGZASTHEABERUVBERU, ZZBLTHAB N 1R B, #$FEU: 100g8i,
BRZr 50 TRATHEFEE L,
E—LRRERCRETIVAGE 1EOERZ., FLBHOE AR EE561g/om3, , BE065cm, FHRS
(50~42.5).72=35cmIBE THADS., 7 x(065/2)"2%35% 1561=18, 1B E LS,
B @IS BISOEAGRERIE,  x(065/2)"2%25%1580=131FK U, & X(127/2)"2x 33 x 1580=66.0eFFE L/ 5.
HoT BOLBREBRUEHTSHE O AR K IZ20z8 8. BTSBREOF AR L1008 TRATHERELT .
4 YHAONGEBEE=SHHBH1ESYOIF(ILRARETE-SHHHEE1EZYOUTAILVRBACER) ER
5 FRBREE N \vFEH=NSLEEEE Y(INGREBEE=RAREE—JI(ILGER) V(I ERKER
- YS9 ERENEAYFAREILGHREN BB INERT
FERSHARAVFEE 0 ERBER VFEEE mETHE.
nX{m=—1)/m: foTur+UH (LR +BEGERBODTITS SRS HAR v FH
nx(1/m) : YoV ROHERNTHTIERSFHAE Ay FH _
BE. ORERLLT. B1YFORERBEEGSHEAT. BICSERE 1 0FROVFAILERFELTNSET S

*6.2-7 B - RN ESE— LTS v b T OWERE

UA>IdvhEE:10.0kgU
EREEIZHTAZrOEINE : 70%
ZrDHE: @ BPu-U/ YNNI 1T

BRERSR | HERE =
W TOHHRE | TOHA L

B | (kgHM) | EH | kgHM) | EEL | kgHM)
Pu-UA > dwhk | 1726 | 5870 | 1419 | 4826 | 307 1044 | B fEER

U4 avk 2828 | 28284 | 2421 | 24208 | 408 | 4076 |TRE

P TRUSEDPu | - | 3812] - | 3134] - 678

. [TRUROMA| - 107 - 88| - 19
—|TRUNEE - 3919 - 3222 - 697

\y ..................

b

A

R it - 137422 - [31827]| - 5595

BN - o] - 9333] - [ -9333 [BEMEERT
WHRZr - o] - 1599 | - | -1599 |#FEEEA)

G : BRI 1 7 )V BRSER BRRE
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6.3 ELLE
1 SDEFES 4 T 3BEOMBEAHTZEET 5720, 2~3 BEMHOIBRET DB T
wE AN R K32 coRE2 7 BB T5, 2O THRBORTD CADLET, X
SUEE, VD 1, RGO 2, EAKRETEBTOZIIAN - NWHLETS 0D
X35, EFENCIIUTO®ED &7 %,
(1) KOBERA SRS & BHHRE, E—) RRE, B2 > 7HEEce 7 HRTRE,
(2 MREYE AR BB A NERE, ) — /R, RERRE REGRRESX T2 THRT
BE '
() BHWHRED»S NaRUFT 1 VP, RUF4 v IBE. VA ¥SvErT, BHEVRES
T% 7T HET#E,
(@) BASERBIRAED SRR ESRET, MNEARIRES TR 7T AR RS
6.4 ME&FEF
BEREED S U-Puae Rk U422 AN, Hir, EBIRFE—VERATHILTE
BEOMBOBSRAELERT 5. CNSRBO#TELR2.L.1-1IEFRT,
R 2O RS X NN E AT HER A O — IR E v PIZBRvHEN D,
6.5 TOERORM, BEDEXS
KEANLIZTEFEOH S AR, HIBHHBREAAZERAT %,
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6.6 7Ot XDEHAM

REBMEIX Ar L VHICRETIMBE VBETR L B VARCRET 2 REGHHELTES,S
7%, MBI VENETR I, FUEEHE,» SHEEhS I-Pudde MAZED) R UEGE (Ir
L) &, BESEMBIET 2L I SBRUH Ir &, ZRPEETRETH -V X7y
7O 5 EEOFRND» S, BLERV Ir BEZHE L%, FHAEICLD U-Pu-10wtkir 5&
B (FOREE) RO U-10wt%Zr A8 (7500w MNA) 288 T 2. Zh50ASMN
(R57) LRV RNz ITHBEECRE LR, WRITEEITD.

SR TRTE. CThADEV T A PEMISLGF > TRBE Y 2RREE, EVER,
FU b T EIVRIZN, NV RY U TAy FEEHAY. BREGKREMALT, BREOD
%, BRI Y ML,

PFic, SLBEIC70EX2TRT,

6.6.1 %ﬂtyﬁﬁlﬁ
1) HESERUILEOBE
ARLRICBIT 2 FTEREER. -Puad, Ve VERE. #ir KPe—)V-RI75v7
ERBE LTS VICHET 2 HHBRRE, BohHFERPSE—)VF2RIE—IVE
MRERE., MBXZ 7ORRELBRET MRS JIRERE. M E > ORI EERUR
BErokiERE, SEOEHN. HHEVC—RREDZODOIBETH 5, RB. 774X
(&2 7 A ZIMBEER AN L B PN Do
(@) ZARrHEH
FHEBRE» SEEEIND -Pu SRV U AS2IHT 2 =200 RE L. Ko
BHOUEE (H$0) RUH Ir 27T 2RED. t4A» 525,
U-Pu &, UVAE. VSBRUF Ir ZBERTEL D/ MCFIEBBO 5NTH S
DL T B,
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OC #RRLA : 6.06kg/N" vF X 21 V" v#/CP=127.3kg/CP
AB AL : 2.20kg/N vF X 12 V' vFHICP= 26.4kg/CP
RB ¥ARLA : 9.30 ke/\° v X 11 N v#/CP%102.3kg/CP

ChSEERISL w MR L CHBEICED S, FRECLERE-IVARTRY

v 7ROV v USROSy FEREFELE T 5.
ICKAEIE : E— VAL w RUZZ v 7RISV Y b5 30
OCHAKA : E— VALY FRURZZ v 7RV Y bE 21
ABMRBA : E— VALY PRURZ S v 7RISV Y b 12
RB A : b— VARV Y FRURZZ v 7RV Y bE 1L
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